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DETAILED ACTION 

Claims 1-29 are pending and have been examined. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 9-13 and 22-26 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Claim 9 (and claim 22) recite "a node", 
however this term lacks context. A possible correction would be "a node of a control 
flow graph". 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Borland's, "Turbo C++, User's Guide" in view of Kesselman et al. (6,678,884). 
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Claim 1 

Borland disclosed a method of determining variables to update in a debugging 
environment (page 217-219; page 227-229; and page 237-241), the method comprising 
executing at least one of a first task when a run command is received (page 228) and a 
second task when a set step command for a statement is received (page 224-225), 
wherein: 

(a) the first task comprises determining a first kill variables set comprising 
variables which may be affected by the execution of a program from a 
particular point of the program to a breakpoint that can be encountered during 
execution of the program from the particular point (page 228, first through third 
paragraphs; and pages 237-241); and 

(b) the second task comprises determining a second kill variables set 
comprising variables which may be affected by execution of the 
statement (page 224-225; page 27, table; and page 237, fourth paragraph). 

Borland did not explicitly state first kill variables set comprising only those variables 
which may be affected by the execution of a program from a particular point ...to a 
breakpoint, and second kill variables set comprising only those variables which may be 
affected by execution of the statement. Kesselman demonstrated that it was known at 
the time of invention to utilize code point reaching variable sets (column 6, line 59 to 
column 7, line 12). It would have been obvious to one of ordinary skill in the art at the 
time of invention to implement the debugging system of Borland with determined 
variable sets identifying variables which reach or are affected to a point in code (by 
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executing a portion of code to a breakpoint or stepping through code) as found in 
Kesselman's teaching. This implementation would have been obvious because one of 
ordinary skill in the art would be motivated to provide a user with variables and 
information on variables, which a user expects, regardless of optimizations 
(Kesselman: column 1, lines 54-57). Additionally, this implementation would have 
been obvious because one of ordinary skill in the art would be motivated to provide a 
clear and non-confusing display of user-desired information (selected by the users or for 
the user automatically), or in other words non-tedious set watches (supported by, 
Borland: page 237, "Monitoring your program by setting watches", third paragraph). 

Claim 2 

Borland and Kesselman disclosed the method of claim 1 , wherein determining the first 
kill variables set comprises referencing a kill set of a statement, wherein the kill set of 
the statement contains variables affected by the statement (Kesselman: column 3, 
lines 35-39). 

Claim 3 

Borland and Kesselman disclosed the method of claim 1 , further comprising, prior to 
determining the first kill set, determining whether any breakpoints may be encountered 
during subsequent continuing execution from the particular point (Kesselman: column 
3, lines 25-32). 
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Claim 4 

Borland and Kesselman disclosed the method of claim 1, further comprising, where 
the second task is executed: 

♦ setting a step operation for the statement (Borland: pages 224-225)] 

♦ executing the step operation (Borland: pages 224-225); and 

♦ updating on a user interface only the variables contained in the second kill 
variables set (Borland: pages 237-241), 

Claim 5 

Borland and Kesselman disclosed the method of claim 1, wherein the first task is 
performed for a plurality of breakpoints, each of which may be encountered during 
execution of the program from the particular point in the program, whereby an instance 
of the first kill variables set is provided for each of the plurality of breakpoints (Borland: 
page 227-228, multiple breakpoints; Kesselman: column 6, line 59 to column 7, line 
11, analyze entire path, multiple breakpoints and all). 

Claim 6 

Borland and Kesselman disclosed the method of claim 5, further comprising, where 
the first task is executed: 

♦ executing the run command (Borland: page 27, table)] 

♦ hitting a particular breakpoint of the plurality of breakpoints (Borland: page 
227-229; and Kesselman: column 3, lines 25-34)] and 
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♦ updating on a user interface only the variables contained in a respective first 
kill variables set associated with the particular breakpoint (Borland: page 
227-241, watches; and Kesselman: column 3, lines 25-34). 

Claim 7 

Borland and Kesselman disclosed the method of claim 1, further comprising, where 
the first task is executed: 

♦ executing the run command (Borland: page 27, table); 

♦ hitting the breakpoint (Borland: page 227-229; and Kesselman: column 3, 
lines 25-34); and 

♦ updating on a user interface only the variables contained in the first kill 
variables set (Borland: page 227-241, watches; and Kesselman: column 3, 
lines 25-34). 

Claim 8 

Borland and Kesselman disclosed the method of claim 7, wherein the updating is only 
performed if the first task has completed execution (clearly the variables can only be 
updated once they are identified). 

Claim 9 

Borland and Kesselman disclosed the method of claim 1 , wherein determining the first 
kill variables set comprises: 
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♦ if a node containing the particular point of the program contains at least one 
breakpoint, determining kill variables of each statement of the node from the 
particular point up to a first encountered breakpoint, wherein the first 
encountered breakpoint is a first breakpoint encountered when traversing the 
node from the particular point and wherein the kill variables of a respective 
statement are those variables which may be affected by execution of the 
respective statement (Kesselman: column 6, line 59 to column 7, line 11); 
and then 

♦ generating the first kill variables set by associating all determined local kill 
variables with the first encountered breakpoint (Kesselman: column 6, line 
59 to column 7, line 1 1). 

Claim 10 

Borland and Kesselman disclosed the method of claim 9, further comprising updating 
on a user interface only the variables contained in the first kill variables set (Borland: 
page 227-241, watches; and Kesselman: column 3, lines 25-34), 

Claim 11 

Borland and Kesselman disclosed the method of claim 9, wherein determining the first 
kill variables set further comprises, if the node does not contain at least one other 
breakpoint: 
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♦ beginning with a root node, marking each node of a control flow graph which 
may be exited and reentered during execution of the program from the 
particular point (Kesselman: column 3, lines 13-24)] 

♦ for each marked node, marking all variables of the control flow graph as a kill 
variable (Kesselman: column 5, lines 48-49); and 

♦ beginning with the node containing the particular point of the program, 
generating a list of unmarked nodes which may be reached during execution 
from the particular point (Kesselman: column 6, line 59 to column 7, line 11). 

Claim 12 

Borland and Kesselman disclosed the method of claim 11, wherein generating the list 
comprises: 

♦ traversing the control flow graph from the node containing the particular point 
of the program to each subsequent node by following program control flow 
defined by arcs (Kesselman: column 2, line 48 to column 3, line 24; and 
column 6, line 59 to column 7, line 11)] 

♦ adding each encountered node to the list if the encountered node is not 
marked and is not already in the list (Kesselman: column 7, lines 3-11)] 

♦ determining whether the encountered node contains a breakpoint 
(Kesselman: column 6, line 59 to column 7, line 11)] and 

♦ if so, terminating a traversal along a current traversal path (Kesselman: 
column 6, line 59 to column 7, line 11). 
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Claim 13 

Borland and Kesselman disclosed the method of claim 1 1, further comprising, 
propagating, to each unmarked node in the list, a propagated kill set from a preceding 
unmarked node in the control flow graph, wherein the propagated kill set contains a sum 
of all kill variables associated with all statements of the preceding unmarked node and 
all propagated kill variables propagated to the preceding unmarked node (Kesselman: 
column 6, line 59 to column 7, line 11). 

Claims 14-26 

The limitations of computer readable medium claims 14-16 correspond to the limitations 
of method claims 1-13 and as such are rejected in the same manner. 

Claim 27 

Borland disclosed a computer readable medium containing a program which, when 
executed by a processor, performs operation for determining variables to update in a 
debugging environment (page 217-219; page 237-241), the operations comprising: 
♦ executing a task when a run command is received, wherein the task 

comprises determining a kill variables set comprising variables which may be 
affected by the execution of a program from, and including, a particular 
statement of the program to a breakpoint that can be encountered during 
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executing of the program from the particular point (page 228, first through 

third paragraphs; and pages 237-241 )\ and 
♦ if the task has completed execution when the breakpoint is encountered 

during execution of the program, updating on a user interface the variables 

contained in the kill variables set (Borland: page 227-241, watches; and 

Kesselman: column 3, lines 25-34), 
Borland did not explicitly state kill variables set comprising only those variables which 
may be affected by the execution of a program from a particular point Kesselman 
demonstrated that it was known at the time of invention to utilize code point reaching 
variable sets (column 6, line 59 to column 7, line 12). It would have been obvious to 
one of ordinary skill in the art at the time of invention to implement the debugging 
system of Borland with determined variable sets identifying variables which reach or 
are affected to a point in code (by executing a portion of code to a breakpoint or 
stepping through code) as found in Kesselman's teaching. This implementation would 
have been obvious because one of ordinary skill in the art would be motivated to 
provide a user with variables and information on variables, which a user expects, 
regardless of optimizations (Kesselman: column 1, lines 54-57). Additionally, this 
implementation would have been obvious because one of ordinary skill in the art would 
be motivated to provide a clear and non-confusing display of user-desired information 
(selected by the users or for the user automatically), or in other words non-tedious set 
watches (supported by, Borland: page 237, "Monitoring your program by setting 
watches", third paragraph). 
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Claim 28 

Borland and Kesselman disclosed the computer readable medium of claim 27, 
wherein determining the kill variables set comprises: 

♦ beginning with a root node, marking each node of a control flow graph which 
may be exited and reentered during execution of the program from the 
particular statement (Kesselman: column 3, lines 13-24); 

♦ for each marked node, marking all variables of the control flow graph as a kill 
variable (Kesselman: column 5, lines 48-49); and 

♦ beginning with the node containing the particular statement, generating a list 
of unmarked nodes which may be reached during execution from the 
particular statement (Kesselman: column 6, line 59 to column 7, line 11). 

Claim 29 

Borland and Kesselman disclosed the computer readable medium of claim 28, 
propagating, to each unmarked node in the list, a propagated kill set from a preceding 
unmarked node in the control flow graph, wherein the propagated kill set contains a sum 
of all kill variables associated with all statements of the preceding unmarked node and 
all propagated kill variables propagated to the preceding unmarked node (Kesselman: 
column 6, line 59 to column 7, line 11). 
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Correspondence Information 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to William H. Wood whose telephone number is (703)305-3305. The examiner can normally 
be reached 7:30am - 5:00pm Monday thru Thursday and 7:30am - 4:00pm every other Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Kakali Chaki can be reached on (703)305-9662. The fax phone numbers for the organization where this 
application or proceeding is assigned are (703)746-7239 for regular communications and (703)746-7238 
for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding should be 
directed to the receptionist whose telephone number is (703)305-3900. 

William H. Wood 
July 24, 2004 
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